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Abstract—The thinking and inquiry abilities of students can be improved
effectively only through practical exploration and personal experience. To
improve the key competences and promote individual development of students,
it is important to arrange experiential teaching pertinently, and handle the
learning problems timely, referring to the results of itinerary assessment. This
paper explores the influence of experiential teaching and itinerary assessment
on the improvement of key competencies of students. Firstly, a regression
model was established to evaluate the improvement of students’ key
competencies, based on stepwise regression. Next, the Iterative Dichotomiser 3
(ID3) model was adopted to classify the tuple of each test sample or research
object. Finally, the association rule mining technique was applied to the
benchmark evaluation of the improvement of students’ key competencies, and
the three benchmark evaluation models were synthetized into an integrated
model. The effectiveness of the proposed model was demonstrated through
experiments.
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1 Introduction

The inner competencies of students, the subject in the process of education, are at-
tracting more and more attention [1-4]. The spoon-fed theoretical knowledge cannot
essentially improve the students’ competencies. The thinking and inquiry abilities of
students can be improved effectively only through practical exploration and personal
experience [5-10]. Information-based teaching synthesizes various learning methods.
The learning effect of information-based teaching cannot be purely measured by test
scores. The dynamic learning state can be captured in real time by analyzing the
learning behaviors and competence improvement in each phase of learning through-
out the teaching process [11-18]. To improve the key competences and promote indi-
vidual development of students, it is important to arrange experiential teaching perti-
nently, and handle the learning problems timely, referring to the results of itinerary
assessment.
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Guerra and Shealy [19] proposed a new method of evaluating students, providing
them with an opportunity of experiential learning. Following Kolb’s learning cycle,
seniors were divided into two-person groups were asked to complete two unique ex-
perimental projects within 12 weeks in three months. The students spoke highly of the
course experience, and recognized that the projects increase their employment oppor-
tunities after graduation in the directly related fields. Through user-centered design,
Marriott and Lau [20] taught the active learning methods of sustainable infrastructure
to civil engineering students. The students were required to emulate the role of com-
munity members in design charrette, interview the stakeholders, and write down their
reflections. The purpose is to measure the influence of two active learning methods on
student design. On itinerary assessment, Jiang and Jiang [21] reported the results of a
case study on freshmen majoring in accounting. During the study, a series of online
summative evaluations was introduced to the evaluation system of one of the mod-
ules, and the evidence was presented to how technology successfully serves the eval-
uation purpose. The results show that assessment is critical to the teaching process. In
the actual process of learning assessment, the evaluation index system is often chaot-
ic, under the effect of non-process data. The chaotic system undermines the credibility
of the final outcome of assessment. Xia et al. [22] designed an assessment method for
online learning process in the context of education big data, and set up an acquisition
network for online learning process. The learning process data acquired by the net-
work were classified by technical direction, and teaching design direction. On this
basis, an evaluation index system was constructed, and the indices on the same level
were assigned the same weight. According to the weights, the process assessment
strategy was developed. With the continuous improvement of large-scale online
teaching platforms, the blended learning model becomes an important trend. Against
this backdrop, Maizeli et al. [23] built a whole-process teaching quality assessment
system under blended learning, and further analyzed the application of specific cours-
es through online structuring and platform display.

The existing studies on experiential teaching and itinerary assessment face several
problems: the absence of unified evaluation criteria, the insufficient information level
of evaluation records, the complex evaluation measures, and the lack of quantitative
analysis. Therefore, it is urgent to establish a scientific evaluation system, and build
an accurate assessment model. This paper explores the influence of experiential teach-
ing and itinerary assessment on the improvement of key competencies of students.
The main contents of the research are as follows: (1) setting up a regression model
based on stepwise regression, and using the model to process the factors that affect
the dependent variable, students’ key competencies; (2) introducing the Iterative Di-
chotomiser 3 (ID3) model to evaluate the improvement of students’ key competen-
cies, and to classify the tuple of each test sample or research object; (3) applying the
association rule mining technique to the benchmark evaluation of the improvement of
students’ key competencies; (4) synthetizing the three benchmark evaluation models
into an integrated model, which processes the benchmark evaluation results by voting.
The effectiveness of the proposed model was demonstrated through experiments.
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2 Regression model

In conventional statistical problems, the totality of the research objects is usually
called the population, the research objects making up the population are called indi-
viduals, and the total number of objects is called volume. Take the statistical task of
improvement of students’ key competencies under experiential teaching and itinerary
assessment for example. The population is the state of experiential teaching and itin-
erary assessment of all students; the individuals are the state of each evaluation factor
of each student against each index.

To obtain the features of the improvement of students’ key competencies, it is nec-
essary to sample a certain proportion of the target students. To examine the improve-
ment of students’ key competencies under experiential teaching and itinerary assess-
ment, sufficient samples should be randomly collected from the students receiving
experiential teaching, those receiving itinerary assessment, and those receiving both
experiential teaching and itinerary assessment.

To evaluate the improvement of students’ key competencies, an evaluation model
needs to be established in two steps: building a multiple regression equation; perform-
ing benchmark evaluation based on the established model. In this paper, a regression
model is constructed for the improvement of students’ key competencies based on
stepwise regression, and used to process the factors that affect the dependent variable,
students’ key competencies. Let n be the number of influencing factors; yi be the re-
gression coefficient; ¢ be a random error. Then, the dependent variable b and n inde-
pendent variables aj, ay, ..., a, can form a linear regression model:

b=y, +na +7,8, +..+78,+p (1)

The regression model (1) can be referred to as the full model. Then, t factors ai,
as, ..., ax were selected from the n factors, and combined into another regression
model:

b=y + 718 + Vo ot Ve + 2 )

Model (2) can be referred to as the selected model. The partial F-test is a necessary
step to remove or add a factor to the regression equation.

Let (ai1,212,a13,...,a1m,01), (821,822,823,...,82m,02), ..., (@n1,@n2,@n3,...,8nm,bn) be the col-
lected data samples about experiential teaching and itinerary assessment, with
bi(i<k<n) being the quantified value of the dependent variable. Based on these n sam-
ples, a regression equation can be established as:

b=y, +na +ra+.+ya, (3)

The corresponding statistics can be expressed as:

=

n

(4)
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A

b =y + 78, + 7,8, +t 7,8, (5)

The regression sum of squares can be calculated by:
i=n _ 2
HPH = z(bi —b) (6)
i=1
The error sum of squares can be calculated by:
i=n n 2
HPG = (b b)) @)
i=1

The total sum of squares can be calculated by:

i=n 2 i=n 2 i=n 2
HPZ = (b, -b) =Y (B-b) +> (b b)) 8)
i=1 i=1 i=1

Hence, the total sum of squares is the superposition of the regression sum of
squares and the error sum of squares: HPZ=HPH+HPG.

The significance of factor aj(1<i<n) is discussed below. After removing a;, a re-
gression was carried out with b and the remaining n -1 factors. Let HPG) and HPH;
be the calculated residual sum of squares, and regression sum of squares, respectively.
Then, the contribution of a; to the regression, i.e., the sum of the partial regression
equation of a; can be characterized by AHPH= HPH- HPH). Based on the sum of
the partial regression equation, the partial F-statistic can be calculated by:

AHPH, /1

PFS, =—— 0
HPG/(n-m-1)

©)

If the hypothesis of the regression model SUqi: =0 holds, the partial F-statistic in
formula (9) obeys the F-distribution with the degree of freedom of (1, n-m-1).

3 Decision Tree (DT) classification

The most influential DT classifier is ID3 algorithm. In this paper, the ID3 algo-
rithm is adopted to construct and train a classifier on the collected data samples on
experiential teaching and itinerary assessment. In this way, the ideal classification
rules were deduced from a set of unordered and irregular data samples, and expressed
asaDT.

The ID3 evaluation of the improvement of students’ key competencies is realized
in two steps. The first step is to describe the given training set, and construct a DT
model by analyzing the tuples of the experimental teaching and itinerary assessment
sample library, which are described by the quantified values of evaluation indices. For
each factor, every tuple corresponds to a preset class, and each class has a unique
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label about tuple attributes. In other words, the model learning is carried out under the
premise that the class of each training sample is already known. Each sample could
belong to one of the following three classes: the class of experiential teaching, the
class of itinerary assessment, and the class of both experiential teaching and itinerary
assessment. The second step is to predict the improvement of students’ key compe-
tencies with the established model, and classify the tuple of each test sample or re-
search object.

Different from the other DT models, the ID3 always determines the quantified val-
ue of the current node against indies as the value with the largest entropy compres-
sion. Let R be the set of r evaluation samples; n be the different values of tuple attrib-
utes. Then, it is necessary to define D=(i=1,2,...,n) in n different classes, with D; con-
taining r; samples. The expectation needed for sample classification can be calculated

by:
EX(rl,rz,...,rn):—Zn:FQilogz(FQi) (10)

The probability FQ; for any sample to belong to D; can be estimated from ri/r.

Suppose a sample has z different quantified values X={x1,x2,...x.} against indices.
Then, R can be divided into 7 subsets {R1,R>,...R;} by X, where R; contains the sam-
ples in R that have the value x; in X. Taking X as the best split attribute of the DT, the
branch growing from the nodes in R correspond the 7 subsets.

Let rjj be the number of subset R; samples belonging to tuple attribute class Di.
Then, the entropy of a subset divided by X can be calculated by:

AR A

P(X)=-Y njEX(rlj,rzj,.. r )

o P

' (11)

The higher the purity of the subset class, the smaller the entropy. Let FQj be the
probability for an R; sample to belong to tuple attribute class Di. Based on the expec-
tation formula (10), the expectation of a given sample subset can be calculated by:

EX(rl,rz,...,rn):—zn:FQijlogz(FQu) (12)

The FQjj can be calculated by:
0
FQij = m (13)
i

The information gain can be derived from the expectation and entropy obtained
above. The information gain of a branch in X can be calculated by:

Gl (X)=EX(1,1,...1,)—¥(X) (14)

g

1JET — Vol. 17, No. 02, 2022 177



Paper—Influence of Experiential Teaching and Itinerary Assessment on the Improvement of Key...

4 Association rule mining

Under the conditions of experiential teaching and itinerary assessment, the
improvement of students’ key competencies can be evaluated by comparing the
students’ learning effect, learning ability, and learning quality of experiential teaching
in different learning phases against unified criteria.

Firstly, it is necessary to collect the student entities and the relevant sample data,
including the evaluated values of experiential teaching, the quantified values of the
learning effect in each phase, as well as tuple attributes like the duration of experien-
tial teaching, and number of learning phases under itinerary assessment. The law or
rules detected from these data can be applied to evaluate the degree of improvement
of students’ key competencies. The sample set used to generate evaluation law or
criteria is referred to as the training set. The only goal of evaluation is the degree of
improvement of students’ key competencies.

Suppose the training set contains N indices ai,az,...,an Of the two evaluation ob-
jects, and the evaluation goal is b. Let ms, my, ..., my be the number of levels of each
index; ai={aun,aiz,...,aim1}, a&2={az,az»,...,azmz}, ..., an={@an1,an2,...,anmn} be the quanti-
fied values of each evaluation level; b={b, b>,..., bn} be the m levels of the evaluation
goal; E={s1,%,...5} be the training set of f samples, with
Si(i:1,2,...,f):{Xil,Xiz,...,Xi(n+1)|Xij € a;, and Xi+1) € b,j=1,2,....n}. si(i=1,2,...,f) can be
called a record of experiential teaching and itinerary assessment.

The project set PCe{ai, az, . . . ,as,b} for the evaluation of the improvement of
students’ key competencies is defined as the collection of all index values and goal
values:

PC = {813,811+ Bury 11 Bz 0B, 1B v By D11 | (15)

Association rule mining is often utilized to discover knowledge rules from a fixed
database. If multiple data values recur frequently in the dataset, there must be an as-
sociation between these data items. The association rule can be established through
association rule mining. When it comes to the benchmark evaluation of the improve-
ment of students’ key competencies, the association rule mining aims to generate
association rules for different student samples, and apply these rules to student entities
waiting to be tested or evaluated.

Traditionally, association rule mining targets transaction databases. For the
benchmark evaluation of the improvement of students’ key competencies, the associa-
tion rule mining faces the training set defined in the preceding section.

In the training set E={s1,5»,...,5}, each record si(i=1,2,...,f) corresponds to a subset
of the project set PC. Assuming that PC,ePC, the support of project subset PC; on
training set E can be defined as the proportion of PC;-containing records in E:

SUP(PC,)= lis<E1PC, <5} (16)

[E
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For PC and E, all the project subsets meeting the preset minimum support, i.e., the
non-empty subsets of PC with a support greater than or equal to the minimum sup-
port, are defined as the frequent itemsets.

Based on PC and E, association rules marked by record label EX;—EX; can be de-
termined against the thresholds of credibility, trust, or significance. Among them,
credibility stands for records labeled EX; and EX; as a proportion of the records la-
beled EXu:

CON (EX, — EX, ) =SUP(EX, UEX, )/ SUP(EX,) (17

where, EX1, EX2CEX; EXiNEX2=¢.

The strong association rule is defined as an association rule with E satisfying min-
imum SUP and minimum CON on EX.

Suppose the data are available on 10 student entities. Then, the evaluation indies
for experiential teaching and itinerary assessment can be enumerated as follows:

For experimental teaching:

1. Primary index

ET={ET,, ET. }={experience of experiential learning, overall performance of stu-
dents’ key competencies}

2. Secondary indices

ET.={ETu, ET1,, ET1s}={participation attitude, experience process, experience sit-
uation}
ET,={ET2, ET2, ET2s}={theoretical concept, logical thinking, inquiry ability}

3. Tertiary indices

ET11={ET111, ET112}={learning interest, experience perception}

ET12={ET121, ET122, ET123}={pre-class, in-class, post-class}

ET15={ET131, ET132}={teaching environment, teaching situation design}

ET21={ETa11, ET212}={concept, law, practice}

ET2={ET221, ET2,}={derivation ability, problem finding ability, problem solving
ability}

ET23={ET231, ET232}={knowledge expansion ability, scientific research and innova-
tion ability}

In actual classroom, the learning quality and learning effect could be influenced by
learning interest, learning motivation, learning environment, and teaching contents.
The actual learning state of students is generally analyzed from two aspects: emotion-
al attitude, and learning contents. Therefore, this paper decides to evaluate experien-
tial teaching from three dimensions, namely, theoretical concept, logical thinking, and
inquiry ability, laying the basis for designing the contents and scenarios of a feasible
experiential teaching model.

Figure 1 shows the structure of the itinerary assessment model for information-
based teaching. The itinerary assessment lasts from the very beginning to the end of

1JET — Vol. 17, No. 02, 2022 179



Paper—Influence of Experiential Teaching and Itinerary Assessment on the Improvement of Key...

experiential teaching activities. Referring to the evaluation goal, the different learning
phases, namely, pre-class, in-class, and post-class, were evaluated differently against
the following indices:

Mutual
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Fig. 1. Itinerary assessment model for information-based teaching

1. Primary index

IA={1A1, 1A;, 1As}={pre-class evaluation, in-class evaluation, post-class evalua-
tion}

2. Secondary indices

IA1={1A11, |A1.}={evaluation goal, evaluation process}
IA={1Az, A2, 1A2s}={evaluation goal, evaluation process, evaluation effect}
1As={1As1, A3, 1As3}={ evaluation goal, evaluation process, evaluation effect}

3. Tertiary indices

1A11={1A111, |1A112}={video viewing duration, resource views}

1A12={1A121, 1A122}={number of questions, number of pre-class tests}

1A21={1A211}={attendance}

1A2={1A21, 1A22, 1A223, 1A224}={topic discussion, teacher-student interaction, stu-
dent-student interaction, question answering}

[A2={1Az231, |A232}={classroom summary, result display}

1A31={1As11, 1As12}={number of homework submissions, number of homework mu-
tual evaluations}

IAz={1A31, 1As2, I1Ass}={theoretical learning (self-evaluation, mutual evaluation,
teacher evaluation), practical skills (self-evaluation, mutual evaluation, teacher evalu-
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ation), end-of-term evaluation (self-evaluation, mutual evaluation, teacher evalua-
tion)}

IAzs={1As31, lAs32}={online learning participation, end-of-term test score}

The possible values of the tertiary indices of the two evaluation objects are
ET11={ET111, ET112}, ET1o={ET121, ET122, ET123}, ET13={ET131, ET132}, ET21={ET 11,
ETo1o}, EToo={ET21, ETox}, ET2s={ET2s1, ETozo}, 1A11={lA111, 1A122}, 1A1={1A11,
1A122}, 1An={1A211}, 1A2={1A%1, 1A22, 1A23, 1A24}, 1A2={IA21, 1A232}, 1As1={1Az1,
1Az12}, 1A2={1As1, 1A32, 1A323}, and 1As3={1As31, 1As32}. For simplicity, the training
set composed of the above indices is denoted as E.

According to the previous definitions, the project set of training set E can be de-
scribed as PC:{ETlll, ET112, ET121, ET122, ET12s, ET131, ET1s2, ET211, ETo12, ETo21,
ETa2, ETos1, ETosz, 1A111, 1A112, 1A121, 1A122, 1A211, 1A221, 1A222, 1A223, 1A224, 1A231, 1A232,
1Az11, 1As12, 1As21, 1As22, 1A323, 1As31, 1As32}. The project subset PC1={ETi, ET,} is a
subset of PC, which contains all the records of experiential teaching. The support of
PC; on E can be expressed as:

SUP(PC,) = lis< E|||EP"Cl s :%20.35 (18)

The project subset PC,={1A1, 1Az, 1As} is the other subset of PC, which contains all
the records of itinerary assessment. The support of PC, on E can be expressed as:

SUP(PC,) = lis<E ||| ;TZ =sil_ % =0.22 (19)

For PCi={ET:, ET.} and PC,={lA1, 1Az, A3}, it can be calculated that
SUP(PC1)=0.35, and SUP(PC,)=0.22. Thus, the credibility of rule PC1—PC; is the
support of project set {PC1 U PC;} divided by the support of PC:

CON (PC, - PC, ) = SUP(PC,UPC,)/SUP(PC,)=0.35/0.22 =1.59 (20)

This paper proposes an integrated model based on three benchmark evaluation
models, including stepwise regression, DT algorithm, and association rule mining.
The model processes the benchmark evaluation results through voting to yield the
final evaluation result (Figure 2). The voting operation can achieve a good and stable
classification effect on large sample sets. As a result, the integration model is superior
to the three benchmark evaluation models.
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Fig. 2. Structure of the assessment model for the improvement of students’ key competencies

5 Experiments and results analysis

After carrying out experiments on the improvement of students’ key competencies,
this paper tests students in 20 classes of 3 grades of an institution of higher learning in
Beijing, China, based on their evaluation results on online and offline experiential
teaching and itinerary assessment, in the light of expert comments and suggestions.
The students are serious about the evaluation of each learning phase, which ensures
the authenticity of the test results. The evaluation indices used in the test cover the
three dimensions (theoretical concept, logical thinking, and inquiry ability) of stu-
dents’ key competencies. The purpose of the test is to judge whether the students
experience changes in learning quality and key competencies through experiential
teaching and itinerary assessment. For simplicity, the experiential teaching and itiner-
ary assessment are collectively referred to as the practice.

Tables 1 and 2 present the analysis of the test results, and the results of independ-
ent samples t-test, respectively. Based on the test results before and after the practice,
it is possible to evaluate the influence of experiential teaching and itinerary assess-
ment on the improvement of students’ key competencies reflected in the teaching of
professional courses in colleges. The practice in the test case was assessed by the
designed evaluation index system and evaluation flow. The results in Tables 1 and 2
show that the evaluation results after the practice were significantly higher than those
before the practice, with a slight decline in the standard deviation. The evaluation
results after the practice were relatively clustered, and varied slightly from student to
student. The independent samples t-test on the evaluation results suggest that the p-
value of 0.001 was smaller than the significance level of 0.01. Thus, there was a sig-
nificance difference among the evaluation results. To sum up, experiential teaching
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and itinerary assessment can significantly improve students’ key competencies, and
benefit individual development of the students.

Table 1. Analysis of test results

Evaluation result
Class Post-practice Pre-practice
e Number of students 52 61
Class statistics
Mean 62.1423 58.2635
Standard deviation 13.82547 11.30458
Mean standard error 1.52581 1.82548

Table 2. Results of independent samples t-test

Type of variance Equal variances assumed | Equal variances not assumed

Mean difference 11.257 11.24

Standard error difference 2.354 2.675

F-score 0.625

Significance 0.824

Degree of freedom 113 111.162

95% confidence interval of the Upper 16.254 6.428

difference Lower 6.526 16.248

T-value 4.725 4.827
Significance 0.001 0.001

Table 3 compares the evaluation results of key competencies in different dimen-
sions before and after the practice. In general, the evaluation results after the practice
differed significantly from those before the practice: the former were higher than the
latter. In the dimension of theoretical concept, the post-practice mean was 10.25,
higher than the pre-practice mean of 9.54. In the dimension of logical thinking, the
post-practice mean was 16.31, much higher than the pre-practice mean of 12.44. In
the dimension of inquiry ability, the post-practice mean was 9.23, posing a sharp
contrast with the pre-practice mean of 7.65. Of course, the itinerary assessment was
evaluated for limited times, under the constraint of different teaching phases. The
promoting effect on some dimensions was not that obvious. On the whole, experien-
tial teaching and itinerary assessment can improve students’ key competencies in any
phase of student learning.

Table 3. Evaluation results of key competencies in different dimensions before and after the

practice
Dimension Theoretical concept Logical thinking Inquiry ability
Index number ETon, EToro ET1, EToz ETa31, ETos
Post-practice mean 10.25/16 16.31/24 9.23/19
Pre-practice mean 9.54/19 12.44/25 7.65/29
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Next, the evaluation results on student participation in the entire teaching process
were divided into different intervals. Three students were extracted from each interval
after the practice. Then, the authors judged whether the actual learning quality and
key competence improvement of these student are in line with the comprehensive
evaluation results, which are obtained through full consideration of the opinions of
self-evaluation, mutual evaluation, and teacher evaluation. To obtain the actual learn-
ing state, the authors read the students’ self-evaluation and reflections on each course,
and interviewed the head teacher and course teachers about the improvement of stu-
dents’ key competencies. Table 4 shows the consistency between the comprehensive
evaluation results and the actual situation.

As shown in Table 4, the comprehensive evaluation results of our model were
basically consistent with the actual situation obtained through the survey on self-
evaluation, mutual evaluation, and teacher evaluation. The consistency was particular-
ly high between the comprehensive evaluation results and teacher evaluation results.
This means the improvement of students’ key competencies through the practice is
recognized by both teachers and students, and our model outputs fair, and reasonable
evaluation results. Therefore, our model is an effective tool.

Table 4. Consistency between the comprehensive evaluation results and the actual situation

Score interval [55,70] [70,85] [85,100]
Student ranking 1 2 3 1 2 3 1 2 3
Comprehensive| ;o 73 76 86 84 87 95 93 91
evaluation
. Strong- | o,
Self-evaluation Slightly | Slightly | Strongly | Fully Eglnly Elélr:y Slégzt_ly ly Slégzt_ly
consistent|consistent|consistent| consistent| . : : con- .
sistent | sistent | sistent | . sistent
sistent
Mutual evalua- | Fully Fully Fully | Slightly Strongly|Strongly | Slightly Con- Slightly
tion consistent|consistent| consistent | consistent| _-°"- con- €N | gjstent | 0N
sistent | sistent | sistent sistent
Strong- | Strong-
Teacher eval- | Strongly | Strongly | Strongly | Strongly Eg:y ';Lcj)lr:y 'Zlélrlly ly ly
uation consistent|consistent| consistent | consistent sistent | sistent | sistent | €™ con-
sistent | sistent

Figure 3 compares the evaluation effect of each benchmark evaluation model
(stepwise regression, DT algorithm, and association rule mining) with that of the
integrated model. The stepwise regression performed generally on sample sets 7 and
8, DT algorithm worked poorly on sample sets 1, 5, and 6, association rule mining did
not work well on sample sets 4 and 7, while our integrated model achieved the opti-
mal effect on sample sets 1-8. Overall, the integrated model performed more stably
than the three contrastive models.
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Fig. 3. Evaluation effect of benchmark evaluation models vs. evaluation effect of integrated
model

Figure 4 provides the students’ satisfaction with learning state before and after the
practice. After implementing experiential teaching and itinerary assessment, most
students were more satisfied with their learning state, as the satisfaction rose from
59.62% to 86.75%. Hence, the students are content with the improvement of their key
competences realized through the practice. That is, their learning quality and learning
effect are both improving.
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Fig. 4. Students’ satisfaction with learning state before and after the practice

6 Conclusions

This paper evaluates the influence of experiential teaching and itinerary assessment
on the improvement of students’ key competencies. Specifically, stepwise regression,
ID3 algorithm, and association rule mining technique were applied for the benchmark
evaluation of the improvement of students” key competencies, and the three bench-
mark evaluation models were combined into an integrated model. On this basis, the
evaluation results on the key competencies in different dimensions through the prac-
tice were summarized by test result analysis and independent samples t-test. The
summary proves the significant promoting effect of experiential teaching and itinerary
assessment on students’ key competencies. Next, the authors judged whether the
comprehensive evaluation results are consistent with the actual learning quality and
key competence improvement of the students, and found that the results are highly
consistent with teacher evaluation results. Hence, the proposed model can output fair
and reasonable evaluation results. Finally, the effectiveness of the integrated model
was demonstrated through a comparison against the three benchmark evaluation mod-
els.
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